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(57) An isolated peptide fragment of a human 
polypeptide, said human polypeptide having an amino 
acid sequence of SEQ ID NO:1. wherein Xaa at amino 
acid residue 73 of SEQ ID NO:1 is isoleucine or threo- 
nine, and inducing IFN-X production by immunocompe- 
tent cells. 
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Description 
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,001! ^isa^i*^^ 

nocompetent cells stimulated with anbgens or nJ^M 6 ^ on clinica , trials as a therapeutic 

as an antrtumor agent from the beg.nn.ng erf *J*om^W %J ations y nw commercially available are 
agent for malignant tumors in genera j^S*** cells and recombinant .FN^spro- 

roughly classified into 2 groups. ..e. ra ^ IFN ^*"^™™ c the species Escherichia coli DMAs wh.ch 

£fi Amongthese.PN^.enaturanPN^areusu^ 
Sent culture media supplemented with yield, the facilitation of the IFN-y 

,t is known that the type of IFN-y inducers greatly fences * (Con A), Lens eutarfe. 

puriteaBon.andthesafen^ 

Phytoiacca amer/cana. endotoxin and S£S2?^X^ 88 weH aS * 

molecular- and qualityOiversit.es depending on or ^SwTaddition. most of these mitogens induce unfavo- 
yielding in a desired amount and ^ r '^S^S^£^ *™ toxici * 1 ' S 

ableside effects when admimstered tolnrmg mitogens to living bodies. 

K - w - "■ <,00150M a *" s - ^ P °' ,ac ' ,te ' , *' e 981 

(SDS-PAGE); 

(2) Isoelectric point (pi) , . ,. nn . 

Exhibiting an isoelectric point of 4.8±1 .0 on chromatofocus.ng, 
so (3) Partial amino acid sequence 

Having the partial amino acid sequences in SEQ ID NOs.4 and 5. ana 
(4) Biological activity 

Inducing the IFN-y production by immunocompetent cells. 
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SEQ ID N0:3: 

m „_ , rn rr » GT a ATA CGG AAT ATA AAT 48 

£ S g S S S "I S £ S 32 XX. «, M. ,U » 

fe a s = a s s a i s = - = I s s 5 " 
s s s & a = s a a s a £ 9 ss a a 

35 ~ _ nm raJV r?A AGA GGA CTG GCT GTG ACC CTC TCT 192 

TAC ATG TAG AAA GAG AGT GAA GTA AGA GGA ^ ^ ^ ^ 

Tyr Met Tyr Lys Asp Ser Glu Val Arg o y gQ 

50 , ,„„ " - rr CTC TCC TGT AAG AAC AAG ATC ATT 240 

GTG AAG GAT AGT AAA AYG TCT ACC CTC TCO ne Jle 

Val Lys Asp Ser Lys Xaa Ser Thr Leu ser <-y y 8Q 

'I s s s s s a So a a s Asp Asp a a a 288 
5 a s a a a Lys s s s a a g s a 336 

TTT GAA TCT TCA CTG TAT GAA GGA CAC TTT CTT GCT TGC CAA AAG GAA 384 
Phe Glu Ser Ser Leu Tyr Glu Gly His Phe Leu Ala Cys Gin Lys Glu 

SS aass===s«S ai = ss 432 
a a a a a a a = s = i - = 



[00 05, Based on these findings. the ^t^L^ 

obtained a DMA which encodes another novel «jj * J* g it nas the amino acid sequence in 

They revealed that the reality is a polypept.de and then decoded rts DNA to 

SEQIDN0:1. 



SEQ ID N0:1 
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Tyr 


Phe 


Gly 


Lys 


Leu Glu 


Ser 


Ltj » 


Leu 


Ser 
10 


Val 


He 


Arg 


Asn 


Leu 
15 


Asn 




1 

Asp 


Gin 


Val 


Leu 


5 

Phe He 


Asp 


Gin 


Gly 
25 


Asn 


Arg 


Pro 


Leu 


Phe 
30 


Glu 


Asp 


5 


Met 


Thr 


Asp 


20 
Ser 


Asp Cys 


Arg 


Asp 

40 

Gin 


Asn 


Ala 


Pro 


Arg 


Thr 
45 


He 


Phe 


He 




He 


Ser 


35 
Met 


Tyr 


Lys Asp 


55 
lie 


Pro 


Arg 


Gly 


Met 
60 


Ala 


Val 


Thr 


He 


10 


Ser 


50 
Val 


Lys 


Cys 


Glu Lys 
70 

G1U r»eu 


Ser 


Xaa 


Leu 


Ser 
75 


Cys 


Glu 


Asn 


Lys 


He 
80 




65 
He 


Ser 


Phe 


Lys 


Asn 


Pro 


Pro 


Asp 
90 


Asn 


He 


Lys 


Asp 


Thr 
95 


Lys 




Ser 


Asp 


He 


He 


85 

Phe Phe 


Gin 


Arg 


Ser 
105 
Glu 


Val 


Pro 


Gly 


His 


Asp 
110 


Asn 


Lys 


15 


Met 


Gin 


Phe 


100 
Glu 


Ser Ser 


Ser 


Tyr 
120 
Leu 


Gly 


Tyr 


Phe 


Leu 
125 


Ala 


Cys 


Glu 




Lys 


Glu 


115 
Arg 


Asp 


Leu Phe 


Lys 
135 
Phe 


He 


Leu 


Lys 


Lys 
140 


Glu 


Asp 


Glu 


Leu 


20 


Gly 
145 


130 
Asp 


Arg 


Ser 


He Met 
150 


Thr 


Val 


Gin 


Asn 
155 


Glu 


Asp 
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[0006J They introduced the DNA into Escherichia co,i to express the polypeptide and to produce it in the culture in a 

considerably high yield. «f indnrino the IFN-y oroduction by immunocompetent 

[0007] Asisdeschb*^ 

cells, and is expected to be used in a variety of lieWs as an w ™u e a development of methods for effi- 

(00091 Unlilte*emicallysynthe S izedpnarma<^^ 

human p..»peptide «** ,WU0- '^.""^S^TSSdlU. «0~« - • »™» P**"* 
[0014] Tne M object ot the present <M^» " 'S^ ^ a , amino acid residue 73 01 SEQ 

said human polypeptide having an amino autd sequence ol SEQ ID NU.i . «™™na. 

S N0:1 » £ .MM and * p£hde1re 9 men* which are 

m rooisi The second object of the present invention is attained by an isolated co.iec.ion or pen » 
" Ked^man polypeptide, said human polypeptide having an JJ^^SJ ^ n ^m- 

Xaa at amino acW residue 73 of SEQ ID N0:1 is .soleucine or threonine, and inducing ifn-t prooucn 

peterrt cells. 
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sa.d DNA of SEQ ID NO.2 encoaing a nu ... co ||ection of DNA fragments which are con- 

nying drawings, in which: 

FaiisanHPLCefu^palternofap^ 

FIG.2 is a figure of the structure of the present '^«J™A pHIGIF. 
FlolisaS 

interleukin 12 with the present monoclonal antibody H-1 mAb. 

is HIGIFcDNA: cDNA which encodes the present polypeptide 

KGFHH2 cDNA :cDNA encoding the present polypeptide 

Ptac : tac promoter 

rrnBTI T2 : terminator of ribosome RN A operon 

GST : glutathione S transferase gene 

20 AmpR : ampicillin resistant gene 

pBR322ori : replication initiation site of Escherichia coli 

mmanoconpetentoella During studies on P<«^ JT1 ^S^CEcWad M protein by using 
Dm exists in mouse Mr a novel prcMn oapaMe of "^^"S^^Sd lor the partal amino eoM 
wo or mote potilioation methods oompnsmg column ohrometogrephy marty m CK»e™ w K 
sXncelte»donthes N uence.1heyc*en.cal^ 

pnmerto<«l«Or«lm g meme«hiehpen»«yeno«. the *c«n *™™?£SZLi a DNA fragmenl con- 
getcelly etudisd a cDNA library whW , «as allernav* t^^T^SoSl el the base sequence regaled 

LeiandW. tea existsanew gone .hi* ^«'^|^^^^K«ai«l M K 
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50 or "threonine". 
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SEQ ID NO: 2 



10 



Oty aw 

TACTTTGGCA AGCTTGAATC TAAATTATCA GTCATAAGAA JTTTGAATGA CCAAGTTCTC JO 
JiSJrWCC AAGGAAATCG GCCTCTATTT GAAGATATGA CTGATTCT^ Q 
AATGCACCCC GGACCATATT TATTATAAGT JTGTATAAA TGA GAACAAAAT T 240 

GCTGTAACTA TCTCTGTGAA GTGTGAGAAA ATTTCAAy^ ATACAAAAAG TGACATCATA 300 

S= =S SS S| ssssss ;s 
SSS5SS SS SSSSSS c 



[0026] 

ts summarized in the below 
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ia ,ized in the below: 

SS. resuHant purKied protein was digested with trypsin, and 2 peptide fragments were iso.ated from the 
resultant mixture and determined tor amino acid ^ uence ' ^ template t0 t he reverse transcription- 
(3) From mouse liver cells, a mRNA was m ^ f ^ m ^^ r ^ a an oligonucleotide as a primer 
polymerase chain reaction (RT-PCR) ^^^^^^^m^ The fragments were 
which had been chemically synthesized bas* ° n JJ^ based on these partial 

screened by using an oligonucleotkJe as a AmcM* syn^ 

Piat^^^^ 

(5) A cDNA was isolated from ^^ trans ^^"|^!^ ^^^jd seo^fence revealed that the protein has the 
sequence; c _ n in Mn . 3 Dronared, labeled and hybridized with a cDNA 

a transformant which exhibited a strong hybndBato iv and decoded, revealing that the 

. ^ :» ccn in NO-2 



by the base sequence in SEQ ID NO:2. 



m Throughiongtermresea^ 

ton by immunocompetent cells, and. as ,s ^^^J^^^Q as they have the amino acid sequence 
The present polypeptide includes natural and 'fj^™^ 

in SEQ ID NO-.1 or homologous ones thereunto. Vananfe ^^™3 id NO:1 with other amino acids without 
SEQ ID NO:1 . can be obtained by replaang one or ™^J^^«S« on hosts into which DNAs, even when 
atternating the inherent biological activrty of ^^^^^SSm^ cultivation temperature and pH for 
used the same DNAs, are introduced more amino acids near to the N- and/or 

transformants containing the DMA, rt may be [^^^^^^ nea r to the N-terminus in SEQ ID NO:1 
C-termini in SEQ ID NOT. orconta-n * d *™^ 

DNAs encoding the polypeptide, ^^^!^^'^^ r ^^p^ by introducing into hosts DNAs having the base sequence 
usable in the present .nvention can be ^"^'^^^^ementory ones to these base sequences. One or 
in SEQ ID NO:2. homo.ogous base ^^^'J^^^Lns of the degeneracy of genetic code 
more bases in those base sequences can berepl^ w* > production of the polypeptde 
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ants can be replaced with other bases. sequences independently 

[0029] Any DNA can be used in the present l™^^ souSs include, for example, 
of their origin, i.e. those from natural "«2JjJ^5KK base sequence in SEQ ID NO : 6 ( is obtainable, 
human liver cells from which the gene, containing the dna wnn me ^ 



SEQ ID NO:6: 



10 ^r-r-n arTRCATTTT GCCCTCCTGG CTGCCAACTC 60 

GCCTGGACAG TCAGCAAGGA ATTGTCTCCC ^TGCATT cTTCGGGAAG AGGAAAGGAA 120 
?6GCTGCTAA AGCGGCTGCC ACCTGCTGCA GTC^CA^ ^ AATAAAG 177 

cctcagacct tccagatcgc ttcctctcgc^caaactat ^ ^ ^ atg 225 

ATG GCT GCT GAA CCA GTA GAA GAC AAT 1^ ^ ^ ^ 

t5 „et Ala Ala Glu Pro Val Glu Asp Asn Cys ^ 

1 5 „„,„, TTT A TA GCT GAA GAT GAT GAA AAC 273 
AAA TTT ATT GAC AAT ACG CTT TAC TTT ATA ^ ^ ^ ^ ^ ^ 

Lys Phe He Asp Asn Thr Leu Tyr Fne 3Q 

20 GAA TCT aaa TTA TCA GTC ATA 321 

2 SI S 2 TyT 2 S K S 0^ ~ W s j. S.T « Ue 
35 „ -.a r-o-r r-rr TTC ATT GAC CAA GGA AAT CGG CCT 369 

£ iX 2 "n 2J Si S S S »• «P « "» "» "» 
cta St oaa cat .to .ct St tct «c tot aca oat aat oca ccc coo 

Leu Phe Glu Asp Met Thr Asp Ser Asp Cys Arg asp qq 

s a 2 s a s s s a s s s 5 f a 465 

^ 5 att TPA AYT CTC TCC TGT 513 

" s s s s e v T ,5 a; s £ s s « ffi ~ ^ 

S AO AAC - £ ATT TCC TTT AAG CAA ffi J« £ « ™ £ £ ^ 
Glu Asn Lys He He Ser Phe Lys Giu n U5 

35 115 ^ tmx ttp TTT CAG AGA AGT GTC CCA GGA 609 

35 AAG GAT ACA AAA AGT GAC ATC ATA TTC TTT CAG AG ^ ^ ^ ^ 
t «#c5 aczn Thr Lvs Ser Asp He He Pne rn« v> » 
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25 



Lys Asp Thr Lys Ser Asp lie He me r« — ~. 

CAT GAT AAT AAG ATG CAA f GAA TCT TCA TCA TAC GAA GGA TAC TTT 657 
His Asp Asn Lys Met Gin Phe Glu Ser Ser Ser Tyr ^ 
40 145 i 5 ? c ftTT TTG AAA AAA 705 

CTA GCT TGT GAA AAA GAG AGA GAC CTT TTT ^ ^ Lyg 

Leu Ala Cys Glu Lys Glu Arg Asp Leu pne ug 1?g 

165 .m r ttt ACT GTT CAA AAC GAA 753 

GAG GAT GAA TTG GGG GAT AGA TCT ATA ATG TTC ACT G^ ^ ^ gi<j 

Glu Asp Glu Leu Gly Asp Arg Ser lie igQ 
GAC TAGCTA TtCaTTTC ATGCCCCGCC cIgTGGCTCA CGCCTGTAAT CCCAGCCCTT 81, 
^GAGGCTG AGGCGCGCAG ATCACCAGAG CTCAGGTGTT C«GACCAGC CTG£CAACA 87| 

„ SSSSS SES5S 3S5SSS fSE SEES JS 

SaSSa SSSSS SSSSES StaaSaat tStaatoto aaaaaaaaaa » 

AAAAAAAA 
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m« — - — -? «- rrsss - .ssssssssss esse 

Culture IheresultartlrtnsloMmnlinamjlnert culture ^ b ^ u ^^™ e %™,3i ngB ^p,e se „,i^fflion 

is obtainable by treaty D» transfer.!*.* «* ^"^T^J* ™ M SEQ ffiS" or by itlirocfecinc, a 
ayatnpfe. . fe prepated * are *en*tal « ^SSErSr B £ .Sri DMA. 

DNA«nfe»<^» e ™™^^^ .„ , 

yeasts and other rmcroorganisrns of *e speaes Tthepresence of the recombinant DMAs and calcium 
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i*ucethe.FN,produc™ 

cartography, chromatotocusing. ge. e.ectrophoresis. ^^T^ agent is direc t,y administered to 

mammals: For example. IFN-t mduang agents are orally^ ^T' 51 ^ . intravenous | y or peritoneally. The mam- 
forms, or injected to the mammals intradermal^. .^EKJd to human and include other animals 
mals. which can be •**«^^^ , SS^ sheep EESX Since the present polypeptide 
such as mouse, rat. hamster, rabbrt. dog, cat. caw, horse coat, weep. P g produc tion with only a small 
has a strong IFN^ inducibility and an ^^^^^^,Z a relatively-high dose. Thus, 
amount wrthout causing serious side effect eve when admired to the mamma. ^ 

the present polypeptide advantageously .nduces a . < ^^J * '^ilss required for a pharmaceutical. 

specific amino ackl sequence. : ™ nr u: n « nmduces the monoclonal antibody when cultured in vitro. 

£,7 re^Srrnethod of the polypeptide according to the present invention eff*entiy recovers it wrth a rel- 
atively-high quality from a mixture containing f^^^^XiUe polypeptide immunologically reacts in 

polypeptide having the ammo ac ^_ u ^ SXTJL. origin and class. The homologous amino 

SudlS 

.osing the IFN-y production inducing activity to; Mmnr """Jj^^^n be obtained by using the polypeptide or its 
[00441 The monoclonal antibody according to ^^^"2?° nybrid0 mas using mammalian cells capa- 
Lntigenic fragments: For example^* a "^"^^^ the fragments, seled- 

35 ble of infinite proliferation and antibody-producng cells collected ft |ones /n wVo or ,„ wfro . 
ing clones of hybridomas capable of ^ e ™^^ a DNA encodi " 9 ,he 

[o^The«^ 

alone or in combination with adequate adjuvants »M^drt> r^^J™,, in the present invention 

ously or intraperitoneally. and they are ,ed J* * independently of animal's spe- 

« without special restriction as long as des,redant ^^' n d 9 ? e used and from which the most suitable 

cies. weight and sex. In 9*"^^ ^ d infinrte probation. 

animal is selected while evaluating the compatibly w,th the above mam oJ 

Depending on the species and weight of the an,rr* ^5^6 days after the final admin- 

about 5-500 MP^"^^ 
so istration. the animal's spleen .s extracted and disperseo * ^ fased int0 a ce n fusion m.x- 

[0047] The antibody-producing cells and the mammaHan ce s obto.n« ^ n ^ e ^ jnduae cell from 

Lcontainingtheob^^^ 

mouse myeloma such as P3.NS1-Ag4.1 "^J^^^J^S invention indudes conventional ones 
CRL1581). and mutants thereof. The cell fus on nrcthod e ^ vjrus (HVJ): For example. 

55 using an electric pulse and a cell fusion-accelerator such ^^^^j , :1 10 , :10 in fusion media con- 
antibody-producing cells and such ™™J^SScE^ tfmin Snventiona. media such as minimum 
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as a fusion medium without addition of serums such as ^ serum media ^ 

l0 048] To se.ec. the ob-active ^J* «* tor hybrid ° maS - 

as HAT medium, and incubated at about 30-40-C Mor about 3^ days toa ^ for reactjvjty ^ 

The hybridomas were cultured in usual manner, ^^"^^g antibod ies such as an enzyme immu- 
the pc4ypept.de. Examp.es of such mm* are ^^ ZZ^Ln-Manua, (Experimental ManuaMor 
noassay. radioimmunoassay, and ^^^!^StJ!^. ANDO published by Kodansha Scientific. Ltd.. Tokyo, 
Monoclonal Antibody)", edited fay 8** ™?Jl? ^^fwSch produce antibodies that are specific to the 
Japan, pp.105-152 (1991) describes a variety of ^^^^'^^^ng to m pre sent invention. 
poU«de. are readily ^ by'curturing the hybridoma /n 

[00491 The monoclonal ant.body according to the pres em ™erroon mammalian ce i| S can be used: For 

e. in animals, or in vitro. For the culture conventonal ^^^^SSm^ and/or blood. Hybri- 
«amp.e, in case ol in vivo cutture. the monodona. antibody ^™££S£ SJ^ikwd antibody and have a 
domes H-1 and H-2 as described in the below ^ "^^jj^^ purify antibodies in general can 
character of being readily cultured in wvo and and blood Examples of such include 

be used to collect the monoclonal arrtbody fr ™ ge i filtration chromatography, ion- 

safting out. dialysis, filtration, concentraton.centrrfugat.ons^^ e)ectro . 

exchange chromatography, affinity chrc^at^^ 

SST H» present monodona. antibody is extiemely "-""^ 
chromUaphy-Su^ 

the polypeptide and impurities such as P r ^ e ^°7™J"^ P ° e Q enerally carried out in an aqueous system. The 
and desorbing the polypeptide from Je *«»*^^™ JSSrtl* carriers which are packed in cylin- 
monoclonal antibody is generally used in an ^' ^£^^8 fed to the columns to substantially 
drica. columns. Cultures of transformants 01 ^XllZ^r^Z^i^ the antibody by alternating 

UpU."^^*™^ 

tog the IFN-, products to immurtocon^ent a ^'£*£***Z^ lm dlseeees such as AIDS and con- 
„ cell culture to produce IFN^r, and used in MM *^^J^ZSi. and eeretoal turner, and inrnina die- 

40 cancer, renal cancer, and breast cancer. in „ an « nn has a relativelv^wide applicability to a variety of 

[0052] The monoclonal antibody according to the J^^J^ iSSSSw suSh as ndioimmunoaBsay. 
ields which require the detection d the polypept^^ 

enzyme immunoassay, and fluorescent immunoassay, the , ^^^ mon ^ antibody is labelled, for 
detSthe polypeptide in samples instantly 
« example, with radioisotopes, enzymes and/or^ 

the polypeptideto exhibit an immunoreaction an If^f^^ubsLcei. As compared with bioassay. labelled 
by measuring the level of the immunoreaction for these lab ^" DS ^ ous| reduce the assaying time and 
immunoassay has the following features: ^^^K'^ is useful for controlling 

ss LSstered to human, and exerts a 

polypeptide has an activrty of enhancing the cytotox^ty ^£^^^2 isolated f ragmen t polypeptkle used 



10 



EP0 962 531 A2 



10 



15 



20 



25 



30 



35 



. »nrf inrtuces the IFN-y production by immunocompetent cells. Examples of a homolo- 

73 is "isoleucine" or "threonine") and induces tne ii-n-y » se auence in SEQ ID NO:1 wherein one 

gous amino acid sequence include those ^ oS^ino adds are added to the N- 
or more amino acids are replaced wrth other £2r C-termini are defective. Any polypep- 

and/or C-termini and to that S« and Zse artificially synthesized by recombinant 

^t^ 

^r—^point.^^ 
According to the technology. °N* «odin^^ 

TLn administered to human. ^f'J*^^ dis- 
nocompetent cells in the body, and exerts V**^ 1 *^ ^h's properties of enhancing the cytotoxicity 
eases. The polypeptide having the amino aod sequ ence«SE Q ID NO/. * ^ and inducing the formation 
of Wller cells such as NK cells. LAK cells (lymphotane-a^ 

ofthe killer cells, as well as having a property of indua 3 th o e ^"^Vlrding "susceptive diseases" as 
killer cells treat and/or prevent the polypeptide-sus^ ^ ^ 

referred to in the present specification means disease ^^S^^^imSi. viral diseases such as 
can be directly or indirectly treated and/or ^^^^^^^Zi malaria; solid malignant 
hepatitis, herpes syndrome. blood cell malignant tumors such 

chemotherapeutic agents to treat malignant tumors. Dreve ntion of the aforesaid susceptive diseases 

[0056] The present agent can be used widely m the tre « n ^^^ agent, and leukocyte- 

as an antitumor agent, antiviral agent, arrtseptic. ^^^^^t^ZJ^^ susceptive dis- 
increasing agent. Atthough it varies '^^^^■^^JL form o!a Hquid. paste or solid which 
=Si»TrSa«t»* O.OOOf-0, Ww % . on a dry solid basis 

l^The^agen^ 
able carrier, adjuvant, excipient. diluent, and/or steb,, !* er j^ 

tose and trehalose, etc.. and. if necessary, further moor* w thone or more J^^J^ cyclophosphamide, 
interferons, interferon-p. interleukin 2. .nterteukm 3 .nt^leutan 12. ^^^^.^^r^^. 
aclarubicin, thiotepa. busulfan. «^ L-aspara- 
actinomycin D. chromomycin A3, daunorubian doxor ub.cn J ^ ^ ™° ' these ^nations, the one 
40 ginase. radio gold colloidal. Krestin®. picibaml lentinan. and f ^^^JS32n 2 acts as a cofactor for the 
casting of thepolype^ 

polypeptide when the polypeptide .nduces the IFN-y P^J"^™ DrescriDed level of IFN-y production even when 
could not be readily attained by the sole use * unit dose form whi ch means a physically sepa- 

an*, me pre»en»on ol susceptive *»sses. AHhouJ ! "^^^T aJLered to patients' imradermal 
^hoiloone ^shot. 1-4 «™s/a«, o, "^7*0^ "antitumor Immunol usintj 
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i rt er,eu»n2 to »ebodyo»pat^ 

vitro by interleukin 2 (adoptive J""*^^ to patients in an amount 

administered to along with the polypeptide. In the method 0). ^SSS a be fore the administration of interleukin 
of about 0.1 ng/shot/adutt to one mg/shot/adult at 1 -10 M«U OMto 1 000.000 unrts/shot/adult, though 
2. The dose of interleukin 2 is generally set toadosem theranged ^^ o ^^ to ^ wepMe dose. While in the 
I varies dependentiy on the type, of ^nant 
method <ii).rnor«nudearcellsand.^^^^ 

ence of interleukin 2 and about one ng tc ^^^Xl cutture. and introduced into the patients 
tor a prescribed period of time. NK cells and LAK eel Is we re co fe , ^ mali g n ant tumors 
body Diseases which can be tieated by the present 

such" as colonic canoer. recta, cancer, gastric ^^.^^ ^ ^ breast cancer, malignant 
riocardnoma. hepatoma, prostatic cancer. rarc '"°™ 

!n theinse.es conventionally known in the art Press. New 

rSKStt ^fiS ^U~*T (1S88). published by 



20 Maruzen Co., Ltd., Tokyo, Japan. 
Fxample M 

proparatinn nf purifie d polypeptide 
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,0063, To600fema.eCD-lmice,8^^^^ 

parvum (ATCC 11827) which had been preheated at 60 Cta derived from EschericWa co//. On 
days and irrtravenouslyinjed^ 

1 -2 hours after the intravenous injection the ^"T^^^^^l** ™), *" d the reSUtt " 

min to obtain an about 19 L supernatant containing the l^£^* HENYL SE p H AROSE", a product of Phar- 
[0064] The supernatant was fed to a column ^^^^^m 50 mM phosphate buffer (pH 7.3) 
macia LKB Biotechnology AB, Uppsala Sweden wh,ch had been ^'Ito ated ^ P f gn(J w 

containing one M ammonium sulfate, and the column ^^^^^SLm sulfate in 50 mM phos- 
at an SV (space vefodty) 0.57 with a ..near gmd^^^^ 

phate buffer (pH 7.3). Fractions contammg the present P°'yP e ^ ae j" 1 ™* " mpmhrane m& dia | yze d against 20 mM 
. and poo.ed So an about 4.8 L solution which was then 

phosphate buffer (pH 6.5) at 4«C for 1 8 hours, i and fedto a £»nn p*M aboi ^ & ^ ^ - 
a product of Pharmacia LKB Biotechnology AB. U P^f ' ^^ n r ^ n C ° S 0 M t0 0 .2 M sodium chloride in 20 mM 

Bis- Tris buffer (pH 7.1) at 4'C for ^^^iS^U^SmZSSSm. and eluted with 10 v/v % pdybuffer 74 
"MONO-P". a product of Pharmaaa LKB B.otechnology AE Uppss ^ present polypeptide. The 

(P H 4.0) while decreasing the pH from 7 to 4 to obton PharrLa LKB Biotechnology 

so eluate was concentrated, fed to a column packed with SUPER DEX75 j a proou* ^ ^ ro . 

AB. Uppsala. Sweden, which had been equHibrated ^^^^££^»*m^to 
gen phosphate. 3 mM sodium dihydrogen phosphate a ^J2 J M ^^'g 0 ^'Stons. with a fresh preparation of 

»rrrsrr»»"^^ - - - - - — 

55 polypeptide was about 0.6 ^g/mouse. 
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Example A-2 

Pa rtial amino w A §fi9UfiD£fi <> f POWPfflMft 



10 



15 



20 



25 



,0066, Aportion.anaqueous^utionco^ 

volume of about 50 pi which was then admixed with 2 iulof n ^^on 15 ^ %P olyacry1amide 

60 mg/ml drthiothretol. The resultant ^T^^^^^^ it in a mixture solution of 10 v/v % 

gel. and electrophoresed in usual manner. The resultant «^ ""J"** w ^ % c^asae brilliant blue R 250, 

aqueous acetic acid solution and 50 v/v % aqueous mefoanoT enM 0 .1wAr% coo 

destained by repeatedly washing the gel iwrth a murture ^^^J^!^^,,.***!.* 

acetic acW solution, and washed by soakmg it ,n d ^ ^J^^^SW gel. and lyophilized. 

thecoomassiebri.^ 

[0067] The lyophilized gel was soaked n 0.6 ml solution «J ,s ^ n 9 0 Tween 20 solution, followed by the incu- 
2 ug/ml -TPCK TRYPSIN". 0.5 mM ede^ ^%^Z!Z£w *> obtain a supernatant, while the 
bation at 37'C for 18 hours to tryps>n.ze the ^ The resuten JJ£^ Q 001 v/v % Tween 20> 

resultant precipitate was soaked in one ml of one Wv * J^ u * J SUDernatant The newly formed precipitate was 

ous trrtluoroacetate, and the column was washed "^^^^Sm was increasing from 0 v/v % to 
luoroacetateataflowratedO^^ 

70 v/v % and the concentrate of pept.de in the ^^^2 Sating the elution were respectively collected 



30 NOs:4 and 5. 
Example A-3 

Base se gy fiDfifi 1 n ^ onrnHinn nrQtein " nfi amin ° ^ mm ot PQba ^ 

35 

Exam ple A-3-1 
preparation nf whole RNA 

40 



[0 070] Threegofwetmouseliver^^^ 
m^amixtureso.utionc»nt^^ 

with a homogenizer. Thirty-f ive-ml centrif ugatior , tubes ^Jj^jf ^ t ° he ^pper part d Absolutions in the 
M cesium chloride, and 10 ml of the homogenized cell W^^J^J^ Ihe fractions were pooled, 
tubes, followed by centrifuging the tubes at 25 000 a mflrf Son of chloroform and isob- 

« distributed into 15-ml centrrtugation tubes, and moced with equd Jj-J^™^ at 10 , 0 oo rpmfor 10 min. and 
utanol (= 4:1 by volume). The tubes were vibrated for 5 ^ and allowed to stand at -20°C 
the formed water layers were collected pooled. Z^^^^tiZ^ with 75 v/v % aqueous etha- 

so d.s.b. 

Fxample A-3-2 

P jgp ajaj jgrj * <r an men^ pa rf 3 "" ancodinn polypeptide 
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10 



15 



25 



30 



35 



ering an aqueous solution containing the first strand cDNA. 1ftv prn buffer 0 5 ul 

of a solution containing 1 2.5 un.ts/ul rf^'^™*^^ sense primer or an anti-sense primer. The mixture 

on a qta film. tad «lth 0.4 »^-«»« ap™ DNA. and tan 

containing SxSSPE. SxDanlwOa aoWwO Sh^Cimano. ol 5'-TTYGARGARATGGAYCC-3' 

32 P]ATP and T4 polynucleotide kinase. 
SEQ ID N0:4: 

He lie Ser Phe Glu Glu Met Asp Pro Pro Glu Asn He Asp Asp He 

Gin Ser Asp Leu He Phe Phe Gin Lys 
20 25 



40 



45 



50 



[0 074] Theny.onfi,mwassoakedinaso.ut^ 

Takara Shuzo Co.. Ltd., Tokyo. Japan, an adequat • anwrt - T- I JJ^^jSSJ^ into theplasmid 

a concentration of one mM. followed by l^^^^^^i B,ue strain, a microorganism of 
vector. The recorr^inant DNA thus obtained was ^ 

the species Escherichia coli commerc.al.zed by Pharmaoa LKBEM 2 5 g/l sodium chloride. 1 5 g/l 
formant which was then '™ ul ^ 

bacto-agar. 100 mg/l amp.c.ll.n 40 ^^^^^Sk A nylon film wasin usual manner overlaid on a 
ated as "IPTG"), and 'ncubatec £t37-C for 24 taumtofem KttmA nylon i ^ ^ ^ ^ 

medium plate and allowed to stand for about 30 seconds von " and 1 .5 M sodium chlc- 

detached from the plate and soaked for 7 mm ,n a solution "^^^^a^^y^oon^ 
"^effectce^^ 

.owed by selecting transformants r M ^ L l ££S 7*5 £fi* 1 00 moM ampicillin and incubated at 37-C 
sists of base sequences corresponding to the bases posrt.on.ng from 85 to 281 m SEQ ID NO.3. 



55 
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15 



20 



25 



30 



35 



40 



P^ mole A-3-3 
Pr^flnnrfmRNA 

[0077] 0.05 m. of an aqueous so,ution containing the who, RNAsin « J52^ 
LdnSed w*h 0.5 ml of 10 mM Tris-HO b*r (JHW J^S «^ SSSSSnO SUPER", an oligcHltDao 
to one ml with sterilized distilled water. To the mixture was ^deoone m. ^ denature fte 

iatex commercialized by Nippon Roche ^JJ^SJSSS with 0.2 ml of 5 M sodium 

RNAs and the coding tor 3 m,n m an ™^Z£c for 1 0 min. The preciprtate in the form of 

oligodCOso latex. The yield of the mRNA was about 5 m0> 
p rftP pration of cDNA library 

The procedures were as follows: To 1 ^ '^^.'^^g^^^OTon^jman placenta ribonuclease inhibitor, 

strand cDNA. . solution for synthesizing the second strand cDNA, 0.8 

[0079] The mixture thus obtained was mixed with 37.5 pi "VJJJJJ^^ and volumed up to 100 pi with ster- 
units of ribonuclease H derived from Escherichia coli, 23 units oi ™* ^^0^60 minand at 22°C for 60 min. mixed 
iKzeddistHled water. ^ result mixture -s = 

with 2 units of T4 DNA polymerase, and incu ^f^ nm^sM EDTA toH80) to suspend the reaction, and the resultant 

ligase in this order, and the resultant sokition « «M V W ™ readion mixture was mixed with 2 pi 
1 5°C for 1 6 hours to ligate the Eco Rl adaptor to the both *£wlar! chrom atography to remove intact 

of 0.25 M EDTA to inactivate the .remaining ^Z*^*J^5Z£jR and the mixture 
Eco Rl adaptor. To the restart ™5 by me incubation at 37-C for 30 min to methylate the 
was volumed up to 400 pi with sterilized distilled w*er. »«J^J h|oroform and treated with ethanol to pre- 
Eco Rl deavage sites. The resultant mixture was ^^^'^'X 1 .5 pi of UK buffer containing an 
cipitate the objective DNA. foHowed by recovery the DNA. Wm ™^»J ^ was ^ed up to 1 5 pi 

ssss *■* - to — in vAro 

packaging method to obtain a phage containing a recombinant XDNA. 



45 Fvpmple A-3-5 

Cloning a! PT**w hinar1t DNA 



50 



55 



4. and the infected cells were .noculatec I in i an agar JJJ^"" J 16 te ur8 to form plaques. The agar plate 
exttct10g/.sodiumchtoride^ 

was covered with a nylon film and allowed to f^^^ST^uton containing 0.5 M sodium hydroxide and 
was detached from the plate, and successively soaked in i n aqueous sohfton co ^ g ^ ^ 

1.5 M sodium chloride for 7 min and in 0.5M Tns-HCI buffer (pH 7.0 20 min , washed with 5 xSSC. air- 
nylon film was washed with 2xSSC. *M< * a *^ SDS. and 100 pg/ml denatured 

dried, soaked in a solution containing SxSSPE. SxDenhardts JJJJ^ * ^"^ho^ 
salmon sperm DNA, and incubated at 65'C for 3 ^J^^^^Se A-3-2 and labe.ed with *P by 
containing an adequate amount of DNA fragment as the probe 2 obtained txamp 
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Merest,.™., "^f*, V^SS a «rC lor 20 hours to *ct Itfxidization. The resultant «s a* 
binant DNA from the cells. The recombinant DNA was clea ^ w1 ""° " „ d ^ DNA fra g men ts and plasmid 

10 

pyppnpla A-3-6 

nomination o« smusnce of DNA and amino acid seq uence ot polypeptide 

>5 ,0083, -t—tinExampleA-S,^ 

under shaking conditions. The resultant P ro . llter « ted n ^ ls a ^. " "?hVorienXention The analysis on an auto- 
method to obtain a base sequ2.ce in SEQ ID 
matic sequencer using a fluorophotometer reveaiea tnai me reuuniu o ROnil ^ ce in SEQ ID NO:3. The 
N0 :3. Z decoding of the base sequence indicate, *a« , *»*. > the ^^JJJ^SJi me amin0 

zo amir, acid sequence conji^ 

"methionine" or "threonine". 

25 SEQ ID NO: 5: 

Gin Pro val Phe Glu Asp Met Thr Asp lie Asp Gin Ser Ala Ser Glu 
1 5 10 

Pro Gin 



30 



35 



and property of the formed polypeptide. 



40 



Exam ple A-4 

Racp segygnse gf ending polv nPOt i dP and amino arid sPq upnce of polypeptide 
Example A-4-1 
45 Preparation of cDNA library 



50 



55 



.00S5, cDNAu*re,u.asprep»*.re m a^^^ 

M of a solution eontaining one mil o) a deox^oteotde . «£«J"»r^ * * X sterilized distilled 
distilled water. The resultant mixture was successively incubated at 12 Cfor60m,n.at2Z oioreu 



16 



10 



15 
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10 min. mixed w«h 10 un«s of T4 polymerase, and further «t 3^ 

mixed with 2 ,1 of 0.25 M EDTA to suspend the reason ^ to SSSJSSSSS* 

intact Eco Rl adaptor. To *«™ u ^^^ incubationaiarC for 30 min to 

and the mixture was vo umed up to 40M ^SS^SSSS phenol and chloroform and treated with 
methylatethe Eco Rl cleavage srtes. The resultart m.xture w« ewraaeo v Med 1 5 ^ of UK buff er 

etha^oltoprecipMetheobjectiveoDNA.tol^ 

veSal £ vitro packaging method to obtain a phage containing a recombinant XDNA. 



Pvam ple A-4-2 
winnin g of rec nmhinant DNA 



25 



30 



[003S1 Aseedcu^reofEs C »e^ 

1. and the infected cells were inoculated m an agar plate £V 17.0) conte.n.ng ^» J^ J According to 
extract. 10 g* sodium chioride, and 15 g/1 ba ^\ a ^f^ S2S to sten ^aLt 30 seconds to attach 
conventional method, the agar plate was covered <^ "V»V "^JSST ri«M*4 soaked in an aqueous 
the plaques thereunto. Thereafter, the nylon Mm ^etached ^^""^ M y Tris .HCI buffer (pH 7.0) 
solution containing 0.5 N sodium hydrox.de and 1.5 M sodium c ™^^^c air-dried soaked in 0.4 N sodium 

hydroxide for 20 mm. washed with 5xSSC. n-onta. Ma "~ a * c . , h To clone the objective recom- 
0 5 w/v % SDS and denatured salmon sperm DNA. and .ncuba ° ^^S? by -READY PRIME DNA 

t^e^^ 

ment prepared by the method ,n Example A-3-5. turned* ^Sjctp sdufon was added to the reaction tube, and 

SDS, and 100 ,g/ml of adenatured salmon sperm DNA. j ^^^^3Sh«8Cfcr M min. Theresultant 
hybridization, andfurther incubated at amb.ent temperature ^^J^^^^^^^y^ed 
was washed and subjected to autoradiography s,m ^ s /^^ foiowed by the 

with the probe 3. With conventional ^^^^^^£^^Tco Rl. a restriction enzyme. 

P^v^ 

the present DNA. 
F*ample A-4-3 

50 n omination of baf ° gfi gueQES. "*» amino arid sequence pf polypeptide 
l0 090, ™rans fo rmar«inExanp,e^ 

cultured at 37°C for 18 hours under shaking condrt.ons. The , p oWeraW ' « JJ?^ b * se seque a nce m an 
treated with conventional alkali-SDS method to ^f^^^^i^S^^ sequence in SEQ 
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40 



45 
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means "isdeucine" or "threonine". 



15 



20 



25 



Fxamole A-5 

5 o^ratinn nf ran fr-"« r^mhinant DNA and trensformant 
,0091, Toa0.5-m.reactiontubeweread^ 

Z dNTP mix, 0.5 pi of a solution containing 2.5 un ^^ T ^ as a sequence 

DNA in Example A-4-2. The resultant mixture was m<xed ^^1^^„cCtSgTUGGC^GC TTG-3' and 
„ primeroranti-senseprimer.havin^sesequenc^ 

5'-CAAGGAATTCCTAGTCTTCGTTTTQ-3 wh,ch "^ been ch J mic f ^ SSdtefilled water. The resultant mixture 
,o the N- and C-termini in SEQ ID NO:1 . and volumec I up Ao V 00 u. w * ^ n ^ 72 . C for 3 min, and this incu- 
wasin usual manner *^ iv ^ with 8am HI and Boo R. as 

bation cycle was repeated for 40 times to obta.n k» was ^ fragment was mixed 

restriction enzymes to obtain a Bam Hl-Eoo Rl DNA 10 ng " P GEX-2r. a plasmid vector 

Co, ud, Tokyo. J*an. and the resilient wnstomant N» ^""^."L^ cu J e «k eenhifuaed to ot»ain 
ampieiln. and tabled .1 37-C to 18 hoo* undo, "*?L^5m nXl to eoact the reoontonant 
JprtMrtd •» ^^^T^J Sfrat as shown in F.G.2 -HK3IF 

S-transferase. 
Example A-6 

Projjufljoj] " f p^eptide from transfprmant 

,0093) me Mm* HIG1F in Exampte A- 5 was plated ^^.e^etn^S^ ESS 
Lid inouoeted 37-C to 18 houie undetj snei*, rf^^iST^S seed eukn. end 

proration d TWh (pH 7.2) wens pieced » . 30-L to '«™^"°°™ f^Z Z e was sampled and monitoed to 
eXed at 37-0 pnd* £ u ™ ^^£e?» %Z 1 .5. IPTG wae addad to die eu|. 

and centrifuged to obtain a supernatant. itathiONE SEPHAROSE 4B". a product of Pharmacia 

[0094] The supernatant was fed to a column pa<*ed wrth a mixture solution (pH 7.2) con- 

LKB Biotechnology AB. Uppsala. Sweden, which had been ^««f U "™ sodium dinydroge n phosphate. The 
taining 139 mM sodium chlorkfe. 7 mM «<*«*^^ ^ s «*« t0 0ne m ' 

column was washed with a fresh preparation of tn *^^ t0 stand at ambient tempera- 

of the gel in the column to effect enzymatic cleavage so^ion to elute the reaction prod- 



30 
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40 
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one L of the culture. 



55 
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Fxamole A-7 

Phy^r^mical property of polypeptide 
5 Exam ple A-7-1 
Mnlecuiar weight 

bumin (MW=1 4,400 daftons). 

15 

Fynmplfl A-7-2 
Isoelectric point 

20 [00961 The purified polypeptide in Example A-6 was chromatofocused to show an isoelectric point of about 4.9±1 .0. 

pvnmple A-7-3 

Aminn ariri senuence containinn the N-terminus 

f00971 The purified polypeptide in Example A-6 was analyzed on "MODEL 473 A", a protein sequencer comrnercial- 
X SSSZ Corp!, Lrument Div.. NorwalK. USA. and revealing that it has 

"Gly-Ser-". coupled to the tyrosine residue in the N-terminal amino aod sequence in SEQ ID NO.7 by the addition of 
glutathione S-transferase and by the cleavage with thrombin. 

SEQ ID NO:7: 

Tyr Phe Gly Lys Leu Glu Ser Lys Leu Ser 
1 5 10 
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40 



Fxample A-7-4(a) 
Rinlnoical activity 



rnrwai From female C3H/HeJ mice 8-week-old, were extracted their spleens which were then suspended in serum- 
HpMM^Sum^H 7.4^ the resultant ce..s were washed with a fresh preparation oft^same _m^um 
45 Z soaked inGey solution (pH 8.0) to effect hemolysis. The resultant spleen cells were suspended ,n RPMI 1640 
^ZTh 7 ^uooleTented with 10 v/v % calf serum to give a cell density of 1x10 7 cells/ml. Ten ml ahquots of the 
SSSS P^stio Petri dishes, 9 cm in diameter^ ^^^^^^ 
v/v % C0 2 incubator. Only cells floating in the resultant cuttures were collected and washed I wrth RPM1 1640 med.um 
7 a\ ^oolemented with 10 v/v % caff serum for use in the following test for IFN-y induction. 

so m K^S^™ mndtd * R pM1 1640 medium 1A) s "PP lemented with % ^ S fT 
S a JSSlSJSo 7 cells/ml and 0.15 ml aliquots of which were injected into 96-well rn.cropla.es. followed by 
aXo to 2*3fl » 05 ml of a solution of a purified polypeptide diluted wrth a fresh preparation of the same , med.um 

n^SSSna the resultant at 37°C for 24 hours in a 5 v/v % C0 2 incubator. After complete of the culture, the 
55 mSSZ amn in eaS well was sampled by 0.1 ml to assay the activity of the formed IFN-y wrth enzyme .mmu- 
n^yA^a^ 

usina the purified polypeptide, concanavalin A and interleukm 2. As an IFN-y standard, a mouse IFN-y f»^ a «°" 
SS-901 S! obEL. the National Instrtutes of Health. USA. was used and the acfvrty was expressed with 
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international units (!U). The results were in Table 1. 



10 



15 



20 



Sample concentration 



Table 1 

IFN-Y production by mouse spleen cell (lU/ml) 





Camnlo 

oampio 


Sample plus concanava- 
lin A j 


Sample plus interleukin 2 


10.00 


12 


138 


118* 


^ 3.33 


6 


88 


55 


1.11 


5 


56 


16 


0.37 


5 


21 


12 


0.12 


5 


12 

_____ 


10 


0.04 








0 


0 


4 


1 


Note : In the Table "Sam* 


>le" means the present polypeptiae. j 



25 inHnrtinn of lEI_h reliction from human lymphocyte 

10100, By using a syringe confcining hep** a hea*hy StStS^S SS 
with serum-free RPM1 1640 medium (pH 7.4). ^"J^ ^SXXSplemented wrth 10 vAr %calf 
min to obtain lynphocytes which were then wa^ 

of HeS, USA, was used as an IFN-y standard The results were .n Table 2. 
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Table 2 



Sample concentration 
(jig/ml) 


IFN-y production by human ly 


frphocyte (lU/ml) 




Sample 


Sample plus concanava- 
lin A 


Sample plus interleukin 2 


10.00 


191 


479 


1182 


3.33 


169 


576 


1,419 


1.11 


168 


426 


1,106 


0.37 


150 


296 


739 


0.12 


74 


193 


390 


0.04 


36 


137 


324 ~ 


0 


1 


11 


24 


Note: In the Table "Samp 


>le" means the present polypeptide. 



* i^ocompaem c* of manuals "^T^^^Z FN ° pnducton «as obsefved. This 
cofactor. 
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Exgmsle A-7-4(cl 



10 



15 



20 



Production ol ifn-v bv immunocompetent cell 

RPM1 1640 medium (pH 7.4) by 2 folds. The dHuted Uooo was ° with 10 v/v % fetal calf serum, and sus- 

RPM1 1640 medium (pH 7.4) supplemented wrth « v/V % «» SSStes 0 05 ml/well of a fresh preparation 
the microplates in an amount of 0*5 mKwe... ^.J^J^J^aS^ a recombiL human 
of the same medium supplemented wrth or ^^ 2 r 5 ^ , ^ i ™^ n ^^" ^ der 5 v/v % CO» conditions. After 
interleukin 2. and incubating the microplates at 37-C tor 24 houR mo an ^"^^^7* ent with conven- 
the cultivation. 0.1 ml of a cutture supernatant '"^^^fj'^Me SfovWed. and similar* treated as 

expressed by international units (IU). 

Table 3 
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Polypeptide concentra- 
tion (ng/ml) 


IFN-y productivity by lymphc 


cyte (lU/ml) 




Polypeptide 


Polypeptide plus 0.5 
ng/ml of concanavalin A 


Polypeptide plus 10 U/ml 
of interleukin 2 


0 


0 


0 


0 


1.6 


1±2 


92±32 


184±12 


8.0 


3+1 


220121 


397±31 


40.0 


6±4 


380±34 


526±28 


| 200.0 


14±6 


549±105 


637±99 



valin A as a cofactor enhanced the IFN-y production. 
Fyam ple A-7-4(d) 

Pnhanrement oj "^"^tY bv NK ce " 

M Freshb.oodwasco..e^^ 
phosphatebufferfe^ 

was centrrtuged. and further subjected to PERCOLJL grrtert ^erwinjg kanamycin. 5x10" 5 M 

[0106] "me lymphocytes were suspended in RPM1 1640 m ed.um 7.2) com am^ w sus ^ nsion « ois . 

Imercaptoethano. and 10 v/v °^», <»£ ^5^^^^'^^ «»^* ^ 1 ^ 
tributed into 12-well microplates in an amount of 0^5 PJJJJf 1 ^ tne diluted y soluti0 n was distributed to the 

was appropriately diluted with a fresh preparation of the same "*u"""°™ > "JJJ of a fresh preparation of the 
microplates in an amount of 1 .5 ml/well, followed ^tnbuting to the ^^^ '^^ ^SL in an incu- 

cells (ATCC CCL 243). derived from human chronic ^^^^^1 1x10 < ce .Swell. and the effector 
was labelled in usual manner wrth 51 Cr, were distributed to 96 -weH micr op la jncu . 
cells were added to each well in the ratio ((effector cells) :(target cells)) of 2.5.1 . 5.1 orio.i , ana mcuoa 
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, u . , . o, Cj0 conditions According to conventional method, the radioactivity of each 



Table 4 



to 



15 



20 



25 



Concentration of 
polypeptide (pM*) 


Concentration of inter- 
leukin 2 (unit/ml) 


Cytotoxicity (%) 






(Effecto 


rcell):(Targ 


et cell) 






2.5:1 


5:1 


10:1 


0 


0 


22 


35 


65 


0 


10 


30 


48 


73 


0.5 


u 


23 


36 


66 


0.5 


10 


32 


50 


75 


5 


0 


25 


39 


68 


5 


10 


35 


52 


78 


50 


0 


29 


47 


73 


r so 


10 


41 


59 


85 


500 


0 


37 


50 


83 


500 


10 


52 


70 


93 



Note : 



Mn the Table, the symbol "pM" means 10" 



12 



3 o [0107] The results in Tab.e 4 show that the polypeptide has an activity of enhancing the cytotoxicity by NK cells. As 
to shown in ?aWe 4. the coexistence of interleuWn 2 more enhances the cytotox-crty. 

Fvam ple A-7-4(e) 
35 Irff l yrtinn of LA K Cfill formation 

« 7-4C* add urge, cells were added to the MpU . m _.he J^'^J^^SSSS - aach «*«.- 
were in Table 5. 
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50 
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Table 5 



Concentration of 
polypeptide (pM*) 


Concentration of inter- 
leukin 2 (unit/mi) 


Cytotoxicity (%) 






(Effecto 


r cell):(Targ 


et ceil) 






5:1 


10:1 


20. 1 


0 


0 


11 


21 


Oil 

34 


0 


10 


15 


28 


nn 

38 


0.5 


0 


13 


22 


35 


0.5 


10 


17 


31 


43 


5 


u 


15 


23 


39 


5 


10 


19 


34 


48 


50 


0 


20 


25 


44 


50 


10 


23 


42 


54 


500 


0 


27 


34 


57 


500 


10 


31 


54 


67 



Note : 12 
Mn the Table, the symbol "pM" means 10 M. 

[0109] The resuHs in TaWe 5 show that the polypeptide has an activ* of M*. the formation of IAK ceils. As is 
shown in the results, the coexistence of interleukin 2 more enhances the .nduct-on. 

Fvamnle A-7-4ffl 
Ar f yte toxicity test 

eria. growth inhibitory activity for malignant tumors and '^Sles S Irts* routes, 
have deve,oped as an agent for ^Jf^^^^^^^^ Frances R. Balk- 
arxlsafeness were substantially stud.ed^As.sdescnb^.n * reported that 

will, translated by Yoshihiko WATANABE (1991). published by Jj***^^ c 7„ s and LAK cells was 
almost satisfactory results were obta.ned when 

applied on a variety of human diseases ind^wiWiwwin^^ J W||er ce|ls 

snip between the therapeutic effect and the .nduction d * U " C ^^ 
using c*ok,nes.Fo^ 

ef,eclS- ^. u • i»h ifn-v^ and killer cells deeply relate to the treatment and/or prevention of a variety of 
[0112] Thus, it » revealed or remission . , n these circumstances and as .s ev, 

human diseases, and greatly contribute to their co mp « ,e ^ |FN produc tion by immunocom- 

relating to IFN-ys and killer cells. 



23 



EP 0 962 531 A2 

Example B-1 

Prffffl'fiH" 9* Hyhridoma H-1 
5 Fxample B-1-1 

PfP paration of tra "sfa""ant KGFHH2 



10 



15 



20 



25 



muti Tn * o s ml reaction tube were added 8 ul of 25 mM magnesium chloride, 10 ul of 10xPCR buffer, one ul of 25 

£^«n SoSwISi ^ a phage DNA done and containing a DNA encoding ^ PgM*g ^ Q 
D NoT a^d an adequate amount of a sense primer and an anti-sense primer represented by 6 ^J^SS 
TArSGGCAAGCTrGAATC-3' chemically synthesized based on an amino ac.d sequence near the N- and C-termin. 

S S! t . oCeatotal volume of 100 ul. The mixture solution was in usual manner successively incubated 

Si rltert mire was further successK,ely incubated at 94°C for one min at 60'C for one mm. and at 72 C for one 

« " » t™. frShni. USA ware lioated »ith DNA lipase to oMain a recombinant DNA »tiicn waa then inttro- 
those beforfand after the N- and C-termini of SEQ ID NO:8, and a TAG codon which terminates the polypepbde syn- 



thesis. 
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SEQ ID N0:8: 



TAC TTT GGC 
Tyr Phe Gly 
1 

GAC CAA GTT 
Asp Gin Val 

ATG ACT GAT 
Met Thr Asp 
35 

ATA AGT ATG 
He Ser Met 
50 

TCT GTG AAG 
Ser Val Lys 
65 

ATT TCC TTT 
He Ser Phe 

AGT GAC ATC 
Ser Asp He 

ATG CAA TTT 
Met Gin Phe 
115 

AAA GAG AGA 
Lys Glu Arg 

130 
GGG GAT AGA 
Gly Asp Arg 
145 



AAG CTT 
Lys Leu 
5 

CTC TTC 
Leu Phe 
20 

TCT GAC 
Ser Asp 

TAT AAA 
Tyr Lys 

TGT GAG 
Cys Glu 

AAG GAA 
Lys Glu 

85 
ATA TTC 
He Phe 
100 

GAA TCT 
Glu Ser 

GAC CTT 
Asp Leu 

TCT ATA 
Ser He 



GAA TCT AAA 
Glu Ser Lys 

ATT GAC CAA 
He Asp Gin 

TGT AGA GAT 
Cys Arg Asp 
40 

GAT AGC CAG 
Asp Ser Gin 
55 

AAA ATT TCA 
Lys He Ser 
70 

ATG AAT CCT 

Met Asn Pro 

TTT CAG AGA 
Phe Gin Arg 

TCA TCA TAC 
Ser Ser Tyr 
120 

TTT AAA CTC 
Phe Lys Leu 

135 
ATG TTC ACT 
Met Phe Thr 
150 



TTA TCA 
Leu Ser 

10 
GGA AAT 
Gly Asn 
25 

AAT GCA 
Asn Ala 

CCT AGA 
Pro Arg 

AYT CTC 
Xaa Leu 

CCT GAT 
Pro Asp 

90 
AGT GTC 
Ser Val 
105 

GAA GGA 

Glu Gly 



GTC ATA 
Val He 

CGG CCT 
Arg Pro 

CCC CGG 
Pro Arg 

GGT ATG 
Gly Met 

60 
TCC TGT 
Ser Cys 
75 

AAC ATC 
Asn He 

CCA GGA 
Pro Gly 

TAC TTT 
Tyr Phe 



AGA AAT 
Arg Asn 

CTA TTT 
Leu Phe 

30 
ACC ATA 
Thr He 
45 

GCT GTA 
Ala Val 



TTG AAT 
Leu Asn 
15 

GAA GAT 
Glu Asp 

TTT ATT 
Phe He 

ACT ATC 
Thr He 



ATT TTG AAA AAA 
He Leu Lys Lys 
140 

GTT CAA AAC GAA 
Val Gin Asn Glu 
155 



GAG 
Glu 

AAG 
Lys 

CAT 
His 

CTA 
Leu 
125 
GAG 
Glu 

GAC 
Asp 



AAC AAA ATT 
Asn Lys He 
80 

GAT ACA AAA 
Asp Thr Lys 
95 

GAT AAT AAG 
Asp Asn Lys 
110 

GCT TGT GAA 
Ala Cys Glu 

GAT GAA TTG 
Asp GlU Leu 



48 
96 
144 
192 
240 
286 
336 
384 
432 
471 



dM bv Ttfara Stao Co.. U6, Tokyo. Jopaa and ^^^JS^S^JS^UM 

the downstream ol a Tac promoter. 
Example B-1 -2 

Production 0< polypeptide fr om transtormant KGFHH2 

rnnfii An L -broth (dH 7 2) containing 50 ug/ml of ampicillin was sterilized by autoclaving. cooled to 37°C* inoculated 
S^^^il^ld 4 mM sodium dihydrogen phosphate, disrupted wrth u«rason,c. and centnfuged to 
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SEQ ID NO:9: 

Met Tyr Phe Gly Lys Leu Glu Ser Lys Leu Ser 
1 5 



35 Example P-1-a 

PrffiTf* 8 '?' 1 0 f hyhridoma H* 1 

rnioii ralr/c mice 10-week-old were intraperitoneal ly injected with 20 ng/mouseof a purified polype^ide obtained 
and their spleens were extracted and suspended to obtain a cellsu^ens.on_ 

55 repeatedly treating these hybridomas with limiting dilution. 
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Example B-2 

P, on ra ti»n of monoclonal anti bod y H- 1mAb a nd analysis on the WSStfiM Bflt technique 

5 Example B-2-1 

Prp paration of monoclonal antihodv H-1mAb 

10124] Hybridoma H-1 cells obtained by the method in Example B-1-3 were suspended in RPMI 1640 mediumjpH 
,o 7.2) supplemented with 5 v/v % calf serum to grve a cell densrty of about 1x10« cells/ml, and incubated in an mcubator 
at 37-C under 5 v/v % C0 2 conditions while scaling up the culture. When the cell density of 
prescribed level, 1x10 7 cells/mouse of the prolrferated hybridoma H-1 cells were intraperitoneal^ injected to BALB/c 
mice. 8-week-old. which had been previously intraperrtoneally injected with 0.5 ml/mouse of pnstane. followed by feed- 
ing the mice in usual manner for one week. . 

« [0125] From the mice ascites were collected, diluted with PBS by 3 times, mixed with ammonium sulfate to give a sat- 
uration degree of 50 w/v %, allowed to stand at 4°C for 24 hours, and centrHuged to ~»f^' m ^ ^ e s h f '^"^ 
dialyzed against an aqueous solution of 20 mM potassium dihydrogen phosphate (pH 6.7) at 4»C overraght. and fed to 
a column of hydroxyapatite which had been previously equilibrated with a fresh preparation of the same .aqueous i solu- 
tion, followed by feeding to the column a linear gradient potassium dihydrogen ^ 
20 20 mM to 300 mM to obtain an aqueous solution containing the present monoclonal antibody H-1 mAb. The yield was 
about 5 mg per mouse. Conventional analysis revealed that the antibody belongs to the class of IgG, . 

Fxample P-2-2 

25 Analysis on tha Western blo t technique 

[0126] One ng of a purified polypeptide, obtained by the method in Example B-1 -2. was added to a mixture solution 
consisting of 100 mg dithiothreitol. 0.5 ml of a 10 w/v % aqueous SDS solution, and one ml of glycerol, and the mixture 
was incubated at 3?»C for one hour and electrophoresed in SDS-polyacrylamide gel. The resultant gelwas ,n usud 
so manner transferred to a nitrocellulose membrane which was then soaked in a culture supernatant of hybndoma H-1 
Sforone^ 

amounte of antibodies. The membrane was further soaked for one hour in PBS contaimng an anti-mouse Ig antibody 
prepared from rabbits to effect immunoreaction. washed with 50 mM Tris-HCI buffer (pH 7.5) containing 0.05 v/v % 
tween 20. and soaked in 50 mM Tris-HCI buffer (pH 7.5) containing 0.005 v/v % hydrogen peroxide and 0.3 mg/ml 3.3 - 

35 diaminobenzidine to effect coloration. 

r0127l As a control, a system using a recombinant human interleukin 12 in place of the purified polypeptide was pro- 
vided and similarly treated as above. Calf serum albumin (MW=67,000 daltons). ovalbumin (MW=45.000 daltons) car- 
bonic anhydrase (MW=30,000 daltons). trypsin inhibitor (MW=20.100 dattons). and a-lactalbum.n (MW-14.400 
daltons) were used as a marker protein. These results were in FIG.4. nntunBrMa 

40 [0128] As is evident from FIG.4. the monoclonal antibody H-1mAb specifically reacted w* the P^'^.P 0 '^^ 
Lane 1) obtained by the method in Example B-1-2. but did not with the human interleukm 12 (Lane 2)^ This ev.dences 
that the present monoclonal antibody specifically reacts with the polypeptide with a specific ammo acid sequence. 



45 



50 



Example B-3 

prora t i on of nvbridomq ™<* monoclonal antibody H-2rpAb 

[0129] Hybridoma H-2, a monoclonal antibody, was similarly prepared by the method in Example B-2-1 except that 
P3-X63-Ag8 cells (ATCC TIB9) were used in place of the SP/0-14Ag cells. 

Example B-3-2 

Prp paration of monoc lonal antibody H-2mAb 

55 [0130] The hybridoma H-2 in Example B-3-1 was cultured similarly as in Example B-2-1 , and the cuKure was purified 
to obtain an about 5.6 mg of monoclonal antibody H-2mAb per BALB/c mouse. Conventional analyse revealedl tat he 
monoclonal antibody belongs to the class of IgM, and it specifically reacted with a purified polyp^tde obtained by the 
method in Example B-1-2 when analyzed on Western blotting technique similarly as in Example B-2-2. 
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Example B-4 

p. .rHfoftign of p ol ypeptide on immunoaffinitv chromatography 

5 Fttample B-4-1 

Pro p ? ration of oel for immijnoattini ty chromatooraohv 

r0131l Eighty mg of monoclonal antibody H-1mAb, obtained by the method in Example B-2-1. was ^weighed and dia- 
led against 0 1M borate buffer (pH 8.5) containing 0.5 M sodium chloride at 4°C overnight. Four g of CNBr^ctvated 
sCSe 4B". a ^ter-insoluble carrie/commercialized by Pharmacia LKB Biotechnology AS. <*^««"~ 
sSed iwith one mM of aqueous chloric acid solution, successively washed with a fresh preparatory of the same buffer 
Z ff? Z borate buffer (pH 8.5) containing 0.5 M sodium chloride, admixed with an about 10 ml of the aqueous mon- 
odona antibody solution obtained in the above, and successively incubated at ambient temperature and at 4»C over- 
S nT^ni stirring conditions. Thereafter, the resultant gel was successively washed wrth , » 
eftanol amine solution (pH 8.0). 0.1 M borate buffer (pH 8.5) containing 0.5 Msod.umchlor.de. and 0.1 M acetate buffer 
S^^S^ShinB steps were repeated 5 times. Finally, the gel was washed wrth PBSto obta.n . i gel for 
SnSograJhy. Snventionai analysis revealed that about 6 mg monodonal antibody H-1mAb hnked 
to one ml of the gel. 
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Example B-4-2 

purification of polypeptide o n immnnoaffinitv chromatography 

[0132] Ten ml of the gel for immunoaffinity chromatography in Example B-4-1 was packed in «^ G ^^^ 

umn washed with PBS, and fed with 10 ml of a Phenyl Sepharose eluted fraction contam.ng about 0.1 mg/ml of the 

SSelb^in^ by the method in Example B-1-2. The column was washed with a fresh Preparation of PBS and 

wShO.1 M glycine-HC. buffer (pH 2.5) containing one M sodium chloride to collect fractions wrth an IFN-, -mtang 

ST The fractions were pooled, dialed against PBS at 4«C overnight, concentrated, and assayed for tije FN? 

fSga^andkpr^ 

a purity of 95 w/w % or higher in a yield of about 100%. 



Example B-5 

35 potertinn of po lypeptide on f r»yma immunoassay 

roi33i Rabbits were in usual manner immunized with a purified polypeptide obtained by the method in Example B-1- 
S ciSSfTll^lmmunookWh G antibody was isolated from the Wood, and dissoKred .n PBS ,Xc . gnje a 
concentration of 20 ng/ml. and the solution was distributed into 96-well microplates in an amount of 00 f^elL The 
m^ Safl were incuSated at ambient temperature for 3 hours, followed by removing solutions «»m IgO^ » 
Slates, adding PBS containing one w/v % calf serum albumin to the microplates in an amount of 200 nl/we.l. and 

005*% tween 20. and injected wrth 100 nl/well of a solution prepared by appropnat^ 
opined by the method in Example B-1-2. with PBS containing 0.5 w/v % calf serum albumin. M^T^PM 
Sure so ution at ambient temperature for 2 hours under shaking conditions. The m,crop.ates were washed wrth PBS 
containing 0.05 v/v % tween 20. and injected with 100 ,1/well of a solution conta.n.ng a 1 ^ Bdan ^^^ 
Sed with biotin followed by reacting the mixture solution at ambient temperature for 2 hours under shaking cond.- 
bns ISg £ ^mTc opiates wrth PBS containing 0.05 v/v % tween 20. injecting with 1 00 nl/well of a solution conta-n- 
Z a clSex of horseradish peroxidase and streptoavidin. and further reacting the resultant m.xture at ambient 
e^peratrefor 2 hours under shaking conditions. Then, the microplates were wash* with PBS 
Sn 20 and the activrty of the horseradish peroxidase linked to the purified polypeptide was measured for absorb- 
ance at a wavelength of 492 nm using o-phenylenediamine as a substrate. The results were in Table 6. 
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Table 6 
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35 



Concentration of 
polypeptide (pg/ml) 


Absorbance at 492 nm* 


Relative error (%) 


1,000 


1.51±0.05 


O.O 


500 


0.9310.05 




250 


0.55±0.03 


5.5 


100 


0.25±0.02 


8.0 


50 


0.137±0.007 


5.1 


25 


0.08010.007 


8.8 


0 


0.024±0.007 




Note : The symbol means a statistical value of triplet. 



[0135] As is evident from the results in Table 6, the detection method according to the present invention accurately 
20 assays the polypeptide in the range of about 50-1 .000 pg/ml. 

Example B-6 



Detection of polypeptide o n radioimmunoassay 

[0136] Rabbits were in usual manner immunized with a purified polypeptide obtained by the method i" Example > B-1 - 
2. and collected their blood, followed by isolating IgG antibody. The antibody was in usual ™ m **^*™^.. 
rene beads for radioimmunoassay, and allowed to stand in PBS containing 2 w/v % calf serum albumin at 4°C overnight 

to obtain an immobilized antibody . , 

0137] One bead was placed in a test tube, soaked in 0.2 ml of a solution prepared by dHut.ng I******** 
obtained by the method in Example B-1 -2, with PBS containing 0.5 w/v % calf serum albumin and allcwec \% .start lat 
4°C for 4 hours. Then, the bead was washed with PBS containing 0.05 v/v % tween 20 and 
min soaked in 0.2 ml (1x10 5 cpm) of a solution containing a monoclonal antibody H-2mAb. obtained by the method in 
Example B-3-2 and labelled with 125 l. and allowed to stand at 4°C overnight. After removing an excessive amount of 
Celled antibody, the bead was washed with PBS containing 0.05 v/v % tween 20 and 0.5 wAr % catf serum albu- 
min followed by counting the radioactivity of the bead on a gamma-counter. The results were in Table 7. 



Table 7 



Concentration of 
polypeptide (pg/ml) 


Count* (cpm) 


Relative error (%) 


1,000.0 


6,900±200 


2.9 


500.0 


4,100±20 


0.5 


250.0 


2,390±50 


2.1 


125.0 


1,590170 


4.4 


62.5 


880110 


1.1 


0 


700120 




Note : The symbol **" means a statistical value of triplet. 



[0138] As is evident from the results in Table 7, the present detection method accurately assays the polypeptide ii 
55 the range of about 100-1 ,000 pg/ml. 
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Example C-1 

SoMiSQ 



TO 



15 



tious diseases, and immune diseases. 
Fxamole C-2 
P ry injection 



20 



25 



30 



Sseases such as malignant tumors, viral diseases, bacterial diseases, and .mmune d»seases. 
Ointment 

[0,«, HtHNO IOC, a crto*** poly™, eonmwHK) b» "'^S^^IT^ 



35 



40 



Fxamole C-4 
Tablet 



[0145] A polypeptide, obtained by the method in Example B-1-2. and LUMIN, ^^^S^S^ 



45 eases, and immune diseases 
Example C-5 
AH^i w immunothe rapeutic agent 
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10 



15 



rS™^ 

[0150] The polypeptide has a strong IB* JTJS iSEn administered to in a re.ative.y- 

r P ^r S a%e;^ 

0151] The present ^'^^^t^^ aCunt by us*g hybridomas. 

and the detection of the polypeptide. The anUMdye pwpawflj £«■ treatment and/or the prevention 

[0152] The present agent tor suscept.ve diseases « erts a satstacra V ^ jmmune disea ses. 

It suiepthre diseases such as malignant ™^S£55SKK of inducing the formation of NMr 
Furthermore, the agent has an acfivrty of en ha " c '"^ e e ^2si such as malignant tumors, 
cells, and exerts a signHk»nt effect in the treatment dse 'o^ ^ h^a^rkaWe effect and gh,es a great contribu- 
[0153] Thus, the present invention .s a signrficant invention which has a remark 



tion to this f ield. 
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SEQUENCE LISTING 



(1) GENERAL INFORMATION: 

(i> * WW SS!hu«xh kaisha hayashibara seibotsu kagako 

KENKYUJO 

TITLE OF ^XO „ 
SPECIFIC TO SAID POLYPEPTIDE, AND AGENT 
FOR SUSCEPTIVE DISEASE 

(iii) NUMBER OF SEQUENCES : 9 

UV) MDRESSEErKABUSHlKI KAISHA HAYASHIBARA SEIBUTSU 
{ 1 KAGAKU KENKYUJO 

(B) STREET:2-3, 1-CHOME, SHIMOISHII 

(C) CITY : OKAYAMA 

(E) COUNTRY : JAPAN 

(F) POSTAL CODE (ZIP) :700 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy <*isk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC -DOS /MS -DOS 

IS! ES^'KSEAi s* ;r .». 

(B2) FILING DATE : September 18, 
A3) APPLICATION NUMBER: JP ",240/95 
(B3) FILING DATE: February 23, 
<A4) APPLICATION NUMBER: JP 78,357/95 
m&\ FILING DATE : March 10, 1995 

!m! Application reference number: 10049202 

(B5) FILING DATE : September 29, 1995 

(2) INFORMATION FOR SEQ ID NO:l: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 157 amino acids 

(B) TYPE -.amino acid 
(D) TOPOLOGY -.linear 

£SSS SSS&SVn ID KO : 1 : 

Tyr Phe Gly Ly S Leu Glu Ser Lys Leu Ser Val He Arg Asn Leu Asn 

Asp Gin val Leu Phe lie Asp Gin Gly Asn Arg Pro Leu Phe Glu Asp 

Met Thr Asp ser Asp Cys Arg Asp Asn Ala Pro Arg Thr He Phe He 

Xle Ser Met Tyr Lys Asp Ser tin Pro Arg Gly Met Ala Val Thr He 

Ser Val Lys Cys Glu Lys fie Ser Xaa Leu Ser Cys Glu Asn Lys He 



6-S- 
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Ue Ser Phe Lys Glu Met Asn Pro Pro Asp Asn lie Lys Asp Thr Lys 
Ser Asp lie He Phe Phe Gin Arg Ser Val Pro Gly His Asp Asn Lys 
Met Gin Phe G°lu Ser Ser Ser Tyr Glu Gly Tyr Phe Leu Ala Cys Glu 
Lys Glu £ Asp Leu Phe Lys Leu He Leu Lys Lys Glu Asp Glu Leu 
Gly Asp Arg ser lie Met Phe Thr Val Gin Asn Glu Asp 
145 150 

(3) INFORMATION FOR SEQ ID NO: 2 : 

(i) SEQUENCE CHARACTERISTICS. 
(A) LENGTH: 471 base pairs 

(xl , t ffiK , 3S8£SU.« » »■•■ 

TXCTTTCCCA AGCTTGAATC nHgOa £™S SSSSf >S 

TTCATTGACC AAGGAAATCG GCCTCTATTT GAAGATA1££ CCAGCC TAGAG GTATG 180 

AATGCACCCC GGACCATATT TATTATAAGT ATGTATAAAG ATA gaacAAAATT 240 

GCTGTAACTA TCTCTGTGAA GTGTGAGAAA ATTTCAAYTC ^^MMG TGACATCATA 300 

ss ss ssss jess gas sssss as 

bsss SS SSS JfSSSS ^ « 



(4) INFORMATION FOR SEQ ID NO:3: 
U) (i)SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 471 base pairs 

(B) TYPE:nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE : cDNA to mRNA 
( i i i ) HYPOTHETICAL : No 
( i V) ANT I - SENSE : NO 
(vi) ORIGINAL SOURCE: 

(A) ORGANISM: mouse 

(F) TISSUE TYPE: liver 

<iX,F ^)SE/KE Y :l-47i m at peptide 

(C) IDENTIFICATION METHOD :S 
(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 3 . 

AAC TTT GGC CGA CTT CAC TGT ACA ACC GCA GTA ATA CGG AAT ATA AAT 
Asn Phe Gly Arg Leu His Cys Thr Thr Ala va %5 

kc cm err crc 5rc ? tt «e £ j» « «J « S 

Asp Gin Val Leu Phe Val Asp Lys Arg urn r ^ 

20 _ , w r rr CAG ACC AGA CTG ATA ATA 

S Z 5 S Si S S E Si £ SS m ™ - - «• 

oe n Sc »» «e J» «J « jgj g 2 S S E 

Tyr Met Tyr Lys Asp Ser Glu Val Arg ^ 

« 2. «. r m » tct >cc crc tcc « ». « £ « « 

VajL Lys Asp Ser Lys Xaa Ser inr n«u * 



48 
96 
144 

192 
240 
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75 80 



65 aTr IL CCA ccr GAA aat ATT gat gat ATA caa agt 

E S S5 g£ S Asp £ 5 Glu Asn lie Asp Asp lie Gin Ser 
?JL rrT GTT CCA GGA CAC AAC AAG ATG GAG 

£ S ™ S 35 S jS £ «» «■ - ffl »« 01u 

100 , „,„_ r - A CAC TTT CTT GCT TGC CAA AAG GAA 

S SK £ 2 2 £ Si !« SS £ «. «. s «- «- 

»ss==s=ssi=siss= 



288 
336 
384 



(5) INFORMATION FOR SEQ ID NO:4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 25 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE : internal fragment 
(xifSSScE DESCRIPTION: SEQ ID NO:4: 

lie lie Ser Phe Glu Glu Met Asp Pro Pro Glu Asn He Asp Asp He 

Gin Ser Asp Leu He Phe Phe Gin Lys 
20 25 

i6) INFORMATION FOR SEQ ID NO: 5: 
1 } (iVsEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE peptide 
v FRAGMENT TYPE : internal fragment 
(Xi) SEQUENCE DESCRIPTION : SEQ ID NO:5. 
Gin Pro Val Phe Glu Asp Met Thr Asp He Asp Gin Ser Ala Ser Glu 

1 5 
Pro Gin 

(7) INFORMATION FOR SEQ ID NO: 6: 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 1120 base pairs 

(B) TYPE -.nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY -.linear 

(ii) MOLECULE TYPE : cDNA to mRNA 

( i i i ) HYPOTHETICAL : NO 

(iv) ANTI-SENSE:NO 
(Vi) ORIGINAL SOURCE: 

(A) ORGANISM : human 
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60 
120 
177 
225 



273 



(F) TISSUE TYPE: liver 

(ix) FEATURE: 

(ADNAME/KEY: 1-V77 S'-UTR 

(CI) IDENTIFICATION METHOD : S 
A2 NAME/KEY: 178-285 leader peptide 
(C2) IDENTIFICATION METHOD :S 
(A3)NAME/KEY:286-7S6 mat peptide 
(C3 ) IDENTIFICATION METHOD : S 
(A4)NAME/KEY:7S7-1120 3'-UTR 
(C4) IDENTIFICATION METHOD :S 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 

GCCTGGACAG TCAGCAAGGA ATTGTCTCCC ACTGCATTTT ^CTCCTGG CTGCCAACTC 
TGGCTGCTAA AGCGGCTGCC ACCTGCTGCA ^TACACAG ^ AATAAAG 

s s e s s s 

20 ^ **r rTT GAA TCT AAA TTA TCA GTC ATA 321 

£ Si IS S ~ 2 S ™ S Si S« .V. Lf. S.r V.! ... 

35 - „.,. ,-rr CTC TIC ATT GAC CAA GGA AAT CGG CCT 3« 

S iX S S % S52 £ S» A.P Gl» G.y A.n «. Pro 

gBSSBSSSSgSSSSJS " 5 
SSSSSSS5SSSSS2S5 " 

130 „ III TrT TCA TCA TAC GAA GGA TAC TTT 657 

CAT GAT - AAT AAG ATG CAA TTT GAA TCT TCA TCA T£ phg 
His Asp Asn Lys Met Gin Phe Glu Ser Ser faer y lfi(J 

14S 150 *?? ~- r ATX TTG AAA AAA 705 

CTA GCT TGT GAA AAA GAG AGA GAC CTT TTT AAA CTC ATT TT^ ^ 
Leu Ala Cys Glu Lys Glu Arg Asp Leu PUe uys 1?s 

165 „ :i. r TTC act GTT CAA AAC GAA 753 

GAG GAT GAA TTG GGG GAT AGA TCT ATA ATG TTC ACT GTT ^ ^ ^ 
Glu Asp Glu Leu Gly Asp Arg Ser lie Met r igQ 
OAC TAGCTA T^AAATTTC aTGCCCGGCG^OTGGCTCA CGCCTGTAAT CCCAGCCCTT .U 
TGGGAGGCTG AGGCGGGCAG ATCACCAGAG GTCAGGTGTT ^^GT SScSgS »j 

SS S5SSS KSEg =i SEES SSic JS 

ssss igssz ss sssss s«« — * as 
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(8) INFORMATION FOR SEQ ID NO:7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE peptide 

(v) FRAGMENT TYPE :N- terminal figment 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:7: 

Tyr Phe Gly Lys Leu Glu Ser Lys Leu Ser 



1 



[ 9 ) INFORMATION FOR SEQ ID NO: 8: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 471 base pairs 

(B) TYPE : nucleic acid 

(C) strandedness: double 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE : cDNA to mRNA 
20 (vi) ORIGINAL SOURCE: 

(A) ORGANISM : human 

(B) INDIVIDUAL ISOLATE : liver 

(ix) FEATURE: 

(A) NAME /KEY : mat peptide 

(B) LOCATION: 1. .471 

(C) IDENTIFICATION METHOD : S 
(xi) SEQUENCE DESCRIPTION : SEQ ID NO:8: 



k a s s s s agsss s = s a s 
S £ s s 5 5 a s s s S 5 f s s s 

„ AGT & TAT r W « |= CCT JJJ COT jjTO OCT OTA ACT ATC 
He Ser Met Tyr Lys Asp Ser Gin Pro Arg ^ 

50 5 *«m ~s<* bvt rrr TCC TGT GAG AAC AAA ATT 

TCT GTG AAG TGT GAG AAA ATT TCA AYT CTC TCC TGT ^ ^ 

Ser Val Lys Cys Glu Lys lie Ser xaa ijeu s« / 80 

sasasss|ssssasss 

55S2SSSSSSSS5 
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(10) INFORMATION FOR SEQ ID NO: 9: 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 11 

(B) TYPE: amino acid 
( D ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE :N- terminal fragment 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:9: 

Met Tyr Phe Gly Lys Leu Glu Ser Lys Leu Se 



Claims 

production by immunocompetent cells. 

2. The peptide fragment according to claim 1 . which consists of less than 1 57 amino acids of said SEQ ID NO:1. 

3. The peptide fragment according to claim 2, which consists of 10 to 25 amino acids in sad SEQ ID NO:1 . 

4 The peptide fragment according to claim 1. wherein said human , polypeptde ^ jSSS'Sl'lSS 
18.500*3.000 daltons on sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE), and an .soelec 
trie point of about 4.9±1 .0 on chromatofocusing. 

or threonine, and inducing IFN-y production by immunocompetent cells. 

6. The collection of peptide fragments according to claim 5. wherein each of said peptide fragments consists of less 
than 157 amino acids of said SEQ ID NO:1 . 

7. The collection of peptide fragments according to claim 5, wherein each of said peptide fragments consists of 10 to 
25 amino acids in said SEQ ID NO:1 . 

8 The collection of p^tide fragments according to claim 5, w^eran *d I human gSS^S^SJE 
of about 18,500*3.000 daltons on sodium dodecyl sulfate pdyacrylam.de gel electrophores,s (SDS PAGE), and 
isoelectric point of about 4.9±1 .0 on chromatofocusing. 

9. An isolated DNA fragment of a DNA of SEQ ID NO*, said DNA of SEQ ID NO:2 encoding a human polypeptide 
inducing IFN-y production by immunocompetent cells. 

10. The DNA fragment according to claim 9. which consists of less than 471 bases of said SEQ ID NO:2. 

11. The DNA fragment according to claim 9. which consists of 30 to 75 bases in said SEQ ID N02. 

n. The DNA fragment according to claim 9. wherein said human ^SS^^^^^ 
18,500±3,000 daltons on sodium dodecyl sulfate polyacrylam.de gel electrophoress (SDS PACjc), 
trie point of about 4.9±1 .0 on chromatofocusing. 

immunocompetent cells. 
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14. The collection of DNA fragments according to claim 13, wherein each of said DMA fragments consists of less than 
471 bases of said SEQ ID NO:2. 

15. The collection of DNA fragments according to claim 14, wherein each of said DNA fragments consists of 30 to 75 
bases in said SEQ ID NO:2. 

16. Thecollec^ 

about 18,500±3,000 daltons on sodium dodecyl sulfate poiyacrylamide gel electrophoresis (SDS PAGE), ana 
isoelectric point of about 4.9±1 .0 on chromatofocusing. 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



38 



EP 0 962 531 A2 




EP 0 962 531 A2 



Ball 




fcoRI 



Pst\ 

EKL2 
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Sphl 
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Molecular weight 

(Daltons) Marker Lane 1 Lane 2 

67k m 
45k m 

30k •*> 

20.1k • 

14.4k • 

EGA 
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